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Thanks to the advancement of information and communication technology (ICT), several tools and systems have 
been proposed to provide a quality classroom experience to instructors and students. Nevertheless, the most of them 
are a brand-new and stand-alone program that could influence users’ teaching and learning experiences since users 
have to spend additional time and efforts to practice and maintain the tools or systems. In fact, in the era of Web 2.0, 
instructors and students are heavily immersed in various web applications daily, such as Wikis, Flickr, WordPress, 
and Google web applications, and familiar with the manipulation of these applications. Therefore, the well-known 
web applications could be a potential new way to engage the instructors and students in meaningful teaching and 
learning activities. Bearing this in mind, this study aims to apply well-known web applications to propose a web 
application supported learning environment for supporting classroom teaching and learning activities that can 
seamlessly enable instructors and students to meld with their daily use of Web 2.0 tools. Through the investigation of 
a case study, the results revealed that the instructor and students can administer teaching and learning activities 
efficiently and effectively. In addition, the learning motivation of participated students and interaction between each 
participant can also be facilitated through engaging in the proposed environment. 
 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of The Association 
Science Education and Technology 
 





* Corresponding author. Tel.: +886-2-7734-3347; fax: +886-2-2392-9449. 
E-mail address: joum@ntnu.edu.tw. 
Available online at www.sciencedirect.com
 012 Published by Elsevier Ltd. Selection and/or peer-revi w under responsibility f The Association Science 
Education and Tech ology Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
2   Yen-Ting Lin and Min Jou /  Procedia - Social and Behavioral Sciences  64 ( 2012 )  1 – 11 
1. Background and Objectives 
Over the past decade, education has undergone significant changes as the advance of information and 
communication technology (ICT). Through the use of ICT, teachers can administer various educational 
activities to engage students in meaningful learning contexts. In addition, the learning motivation of 
students can be stimulated by integrating ICT into learning processes (Huang, Lin, & Cheng, 2010). 
Consequently, the ultimate goal of the use of ICT is to enhance the teaching and learning performances of 
teachers and students. 
To date, several tools or systems have been proposed to support various classroom activities (Jou, 
Chuang, & Wu, 2010; Lee, Lu, Yang, & Hou, 2010; Lin, Tan, Kinshuk, & Huang, 2010). Nevertheless, 
the most of them are a brand-new and stand-alone program. This means that users (instructors and 
students) have to spend additional time and efforts to be familiar with the manipulation of the tools or 
systems. Moreover, the users may need to install additional programs on their own devices or apply a new 
account for these programs. The phenomena could influence the users’ motivation on using the particular 
programs to support specific educational contexts (Lin, Lin, & Huang, 2011). 
In the era of Web 2.0, most notably, there are several web applications that have been developed for 
serving each user openly and freely, such as Flickr, Wikis, WordPress, and Google services. All of these 
web applications provided friendly user interfaces and powerful functionalities. Moreover, instructors and 
students apparently embrace the web applications in their everyday lives. Based on these features, several 
literatures indicated that the well-known web applications could be a potential new way to engage 
participants in meaningful teaching and learning activities (Alexander, 2006; Hughes, 2009; 
Schneckenberg, Ehlers, & Adelsberger, 2011; Thompson, 2007; Wang, Woo, Quek, Yang, Liu, 2012). 
Furthermore, by using these applications, the instructors and students would be motivated to use them in 
an educational context and would already own the necessary technical skills (Dohn, 2009). Therefore, 
they only need to consider how to apply the applications to assist them in administering educational 
activities in their classes (Pretlow & Jayroe, 2010). In addition, previous studies also found that 
participants took part in a web-enhanced class outperformed those who in a traditional lecture format 
(Crook & Harrison, 2008; Hamann & Wilson, 2002). The effective use of the web applications could also 
weaken boundaries between formal and informal learning (Bennett, Bishop, Dalgarno, Waycott, & 
Kennedy, 2012). 
Bearing this in mind, this study aims to apply Google web applications to propose a web application 
supported learning environment for supporting classroom teaching and learning activities that can 
seamlessly enable instructors and students to meld with their daily use of Web 2.0 tools. Indeed, Google is 
acting an important role in this generation. It has proposed several well-known web applications, such as 
Google Docs, Reader, Sites, and Plus. To investigate the effects of the proposed approach on participants’ 
teaching and learning experiences, a case study was conducted at a university in Taiwan. The results 
revealed that the instructor and students can administer teaching and learning activities efficiently and 
effectively. Additionally, the learning motivation of the students and interaction between each participant 
can also be facilitated through engaging in the proposed environment. 
2. Web application supported learning environment 
In this study, a web application supported learning environment was proposed to enhance classroom 
teaching and learning experiences. Fig 1 shows the framework of the proposed environment, which 
consists of three main components, namely the web application side, teacher side, and student side. 
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Fig. 1. The framework of the web application supported learning environment 
x Web application side 
To achieve this aim, two Google web applications, Google Docs and Sites, were adopted to develop 
the learning environment. With regard to Google Docs, two types of Google Docs, document and 
form, were used to facilitate the participants’ interactions. Google document provides a web-based 
document service that enables users to create and edit online documents through a web browser. 
Moreover, users can share their own documents to others easily. Furthermore, Google form provides 
an online questionnaire service that enables users to create an online questionnaire to conduct a survey 
efficiently and effectively. With regard to Google Sites, it provides an easy way to enable users to 
create dynamic web pages for team projects with teammates as easily as writing a document. This 
means that each user can use this service without obstacles even though they do not own any web 
programming skill. 
x Teacher side 
Instructors can ask students to use Google document to conduct a reflection learning activity. Through 
reflection, the students can increase comprehension of their own thinking process (Jou & Shiau, 2012). 
Moreover, the instructors can also use Google document to view each student’s document and give 
comments and suggestions immediately through the students’ shares. Furthermore, by using Google 
form, the instructors can immediately administer an online questionnaire to capture students’ learning 
status and performance during the teaching process, as shown in Fig 2. Further, the formative 
information could be an useful basis for the instructors to understand the students’ thoughts and adjust 
teaching paces (Huang, Kuo, Lin, & Cheng, 2008). In addition, the instructors can lead the students to 
apply Google Sites to conduct a team project collaboratively. 
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Fig. 2. The snapshot of online questionnaire through Google form 
x Student side 
Students can create a Google document to record their learning status and notes just like using 
Microsoft Office Word. Moreover, they can express their opinions and thoughts by replying the 
instructors’ Google form. In addition, the students can present their learning results with peers through 
the use of Google sites, as shown in Fig 3. 
 
 
Fig. 3. The snapshots of project development through Google sites 
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3. Case study in an industrial course 
To investigate the influence of web application supported learning environment in classroom teaching and 
learning, an experiment has been conducted on an industrial course at a university in Taiwan. 
3.1. Research instrument, measures and goals 
To evaluate the effects of the proposed approach on teaching and learning performance, two data 
sources were utilized, including questionnaires and interviews. The questionnaires were designed to 
document the students’ learning motivation and learning attitude. The interviews were used to investigate 
the perception of the participants towards the entire teaching and learning process. 
As mentioned above, to measure the students’ learning motivation, the intrinsic value scale of learning 
motivation questionnaire MSLQ (Motivated Strategies for Learning Questionnaire) was adopted in this 
study. The intrinsic value scale has been recommended by researchers to measure students’ goals and 
beliefs about the importance and interest of class work, using nine questionnaire items and a seven-point 
Likert scale (Pintrich & De Groot, 1990). 
Moreover, the students’ learning attitude was surveyed using a learning attitude questionnaire that 
consists of six questionnaire items with a five-point Likert scale. The questionnaire has been previously 
used to measure students’ learning attitudes towards learning activities (Lai & Wu, 2006; Lin, Lin, & 
Huang, 2011). 
3.2. Experimental design, participants and procedure 
To investigate the effectiveness of the proposed approach, a quasi-experimental research was 
conducted on an industrial course at a university in Taiwan. The participants in the experiment were a 
course instructor and 40 university students. The average age of the students was 20. The experiment was 
conduct on a subject, product design. To perform the subject, a learning site was developed to consolidate 
all of the learning contents with regard to the subject, as shown in Fig 4. Furthermore, this subject was 
instructed in the sixth week of the syllabus of the industrial course, and it had a total of 500 min of 
learning activities, including instruction, discussion, reflection, and practice. The time distribution of each 




Fig. 4. The snapshot of the learning site 
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Table 1. Major teaching and learning activities in the industrial course 
Subject: Product Design 
Unit Instruction Activities Time (min) 
Design Theory 1. Instructor presentation (35) 
2. Instruction of Google document manipulation (5) 
3. Discussion (20) 
4. Reflection (20) 
80 
Human Factors Engineering 1. Review of previous instruction (5) 
2. Instructor presentation (35) 
3. Discussion (20) 
4. Reflection (20) 
80 
Ergonomics 1. Review of previous instruction (5) 
2. Instructor presentation (35) 
3. Discussion (20) 
4. Reflection (20) 
80 
Product Patent 1. Review of previous instruction (5) 
2. Instructor presentation (35) 
3. Product patent practice (20) 
4. Reflection (20) 
80 
Creative Design Management 1. Review of previous instruction (5) 
2. Instructor presentation (35) 
3. Discussion (20) 
4. Reflection (20) 
80 
Team project presentation 1. Instruction of Google sites manipulation (20) 
2. Development of team project (60) 
3. Project presentation (20) 
100 
 
Fig 5 shows the experimental process. All students were asked to fill out the learning motivation 
questionnaire before participating in the learning activities. At the end of the learning activities, they were 
asked to complete the learning motivation questionnaire again. In the meantime, the learning attitude 
questionnaire was distributed to each participating student. In addition, at the conclusion of the 
questionnaire, two interviews served to document the perceptions of the participants towards the entire 
teaching and learning process. 
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Fig. 5. The experimental process 
4. Experimental Evaluation 
4.1. Learning motivation survey 
In this study, the web application supported learning environment has been practically applied to an 
industrial course in a university. Before and after participating in the learning activities, all students were 
asked to fill out the MSLQ questionnaire. The Cronbach’s alpha values of the questionnaire items 
were .776 and .828, respectively. It was found that the students were significantly motivated after learning 
with the proposed approach. From the statistical results of the MSLQ questionnaire survey, it was found 
that the learning motivation of more than 87.5% of the students was increased after learning in the 
learning environment. Moreover, the learning motivation of 12.5% of the students was decreased. In 
addition, to examine the differences in the learning motivation for each student before and after the 
learning activities, a paired t-test was used to analyze the participated students. The results revealed that 
the students were motivated after participating in the learning activities, as shown in Table 2. 
Table 2. Paired-samples t-test on the learning motivation of the students 
 Group N Mean S.D. t(39) 
Learning Motivation After participating in the learning activity 40 4.86 1.14 5.398* 
Before participating in the learning activity 40 4.06 1.01  
4.2. Learning attitude survey 
In this experiment, students were asked about their attitudes to learn product design by filling out a 
learning attitude questionnaire after participating in the learning activities. The Cronbach’s alpha value of 
the questionnaire items was .786. The statistical results are presented in Table 3. 
To exam the results, overall, most students reported having positive attitudes towards learning in the 
web application supported learning environment (82.5%, Table 3, ‘SA & A’ column). Only 7.5% of the 
students said that they disliked the kind of learning (‘D & SD’ column). Moreover, most students 
indicated that the learning activities assigned by the instructor are helpful. Corresponding to the first item, 
a majority of students stated that they like to use the web applications in learning. Furthermore, nearly 
four-fifths of students felt that the use of the web applications are very easy, and almost no students 
disagreed. With regard to the interactions with participants, 80.0% of students agreed that they had good 
interactions with peers and the course instructor. 
Table 3. Students’ attitudes towards learning activities 
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# Item SA & A (%) Neutral (%) D & SD (%) Mean 
1 I like learning in the web application supported learning environment 82.5 10.0 7.5 4.10 
2 The learning activities are helpful 87.5 7.5 5.0 4.35 
3 I like to use the web applications in learning 87.5 5.0 7.5 4.35 
4 Using the web applications are very easy 80.0 17.5 2.5 4.175 
5 I had good interactions with other students 85.0 12.5 2.5 4.30 
6 I had good interactions with the instructor 75.0 17.5 7.5 4.15 
4.3. Interview Investigation 
Next, the course instructor and the students were interviewed to capture their perceptions and 
impressions with regard to the teaching and learning. In all the interviews, the instructor’s and students’ 
responses were recorded and then transcribed. To clearly present the interview results, this study 
synthesizes the transcripts into the three main topics with regard to instruction, interaction, and 
technology aspects, as illustrated in Table 4. 
 
Table 4. Example comments for the three topics 
Inductive Topics Sample Comments 
Instruction 
Perspective 
The instructor thought that the proposed approach could assist him in administering the class. 
The instructor observed that the students had higher learning motivation while integrating Google web 
applications in the activities. 
Most students felt that they could find self-fulfillment in using Google Sites for conducting team projects. 
Interaction 
Perspective 
The instructor felt that the use of Google document can enhance the students’ interactions during the 
reflection activity. 
The instructor indicated that the use of Google Docs could enable him to capture the students’ learning status 
and perceptions efficiently and effectively. 
The generality of students thought that they could express personal opinions better through Google Docs. 
Technology 
Perspective 
The instructor felt that the majority of the participants could accept the use of the web applications in this 
class. 
The instructor indicated that the web applications were convenient, and he could easily check the students’ 
documents and projects anytime and anywhere. 
Most students indicated that the use of the web applications is easy for them. 
 
4.3.1. Interview Investigation 
The instructor thought that the proposed approach could assist him in administering the class 
especially reviewing the reflective notes and learning status of the students. Moreover, he stated that the 
students felt interest in using the web applications during the learning process since they have never used 
the web applications to support learning. He also observed that the students had higher learning 
motivation while integrating the web applications in the activities. In addition, the instructor said that 
Google Sites is an appropriate and useful tool to present individual or team projects for the students. 
With regard to the interview with the students, the most of students thought that they had higher 
learning performance while learning in the web application supported learning environment. Moreover, 
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they could find self-fulfillment in using Google Sites for conducting team projects because they did not 
own any programming skill and they could develop an individual web site. Nevertheless, only few 
students felt that the use of Google Sites could be an obstacle to administer their projects due to they were 
not familiar with the manipulation of Google Sites. 
4.3.2. Interaction perspective 
With regard to the interaction perspective, the instructor felt that the use of Google document can 
enhance the students’ interactions during the reflection activity. Moreover, the instructor indicated that 
the use of Google Docs could enable him to capture the students’ learning status and perceptions 
efficiently and effectively especially for some introverted students in the class. Furthermore, through 
sharing individual Google document, the instructor stated that he could easily provide learning 
suggestions and comments to the students according to their notes. 
From the view of the students, the generality of students thought that they could express personal 
opinions better since the instructor applied Google form to survey their learning status. Moreover, several 
students said that Google Docs is a useful tool to assist them in conducting co-works with peers since it 
supports multiple people to view and make changes at the same time. Additionally, over half of students 
indicated that the use of Google Sites could strengthen their interactions with peers and further enhance 
their project productivity. 
4.3.3. Technology perspective 
The technology context synthesizes the experience of the participated students and the course 
instructor when engaging in the web application supported learning environment. The instructor felt that 
the majority of the participants could accept the use of the web applications in the class since the web 
applications have been widely used by them daily. Moreover, a significant benefit of the web applications 
is that all of the web applications can support each other, therefore, users can easily apply each web 
application to support different activities based on their requirements. Furthermore, the instructor 
indicated that the use of the web applications in the class is very convenient to him because he could 
easily check the students’ documents and projects anytime and anywhere through Internet and various 
devices. In addition, he also observed that several students could use Google document to edit their 
reflection notes after-school. This implies that the web applications were convenient and useful, and so 
most students actively used them, which motivated them to reflect their learning after participating in the 
course. 
In addition, the majority of the students indicated that the use of Google document is easy for them 
because the user interface of Google document is similar with Microsoft Office Word. Moreover, they 
also felt that Google document is convenient to use for the reflection activity since they could access the 
document anytime and anywhere and did not worry about losing the document. Based on the advantages, 
they also stated that they would apply Google document to be a learning tool to note down everything 
they learned in other courses. Furthermore, several students thought that in addition to using Google Sites 
to conduct a team project, it is also a useful tool for them to administer a large-scale activity or study 
group. 
5. Study Limitations 
The proposed approach in this study was conducted in a computer-aided classroom. One study 
limitation was that the approach could not be conducted in a traditional classroom so far since tablet PC 
and smartphone did not popularize to each student. However, this issue will be resolved with future 
progress in the popularization of the kind of portable devices. Another limitation of this study was that 
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although the majority of the participants were familiar with the web applications in their daily lives, many 
have a limited understanding of how the web applications could support their learning (Ng, 2012). 
Therefore, course instructors have to provide sufficient information and explicitly teaching to their 
students with regard to the use of the web applications for the educational purposes. 
6. Conclusions 
This study proposed a web application supported learning environment to support classroom teaching 
and learning activities that seamlessly enabled instructors and students to meld with their daily use of 
Web 2.0 tools. To evaluate the performance of the proposed approach, an experiment has been practically 
conducted in an industrial course at a university in Taiwan. Moreover, questionnaires and interviews were 
used to record the perceptions of participants, and the results revealed that the instructor and students 
appreciated the use of the web applications in the class. 
Based on the investigation, the use of the web applications in the class has several advantages, such as 
engaging students in learning activities and interactions and facilitating the learning reflection and 
presentation. Furthermore, a significant advantage is that the web applications have been widely used by 
most students in daily life. Therefore, the proposed approach could delight the majority of participants in 
using the web applications in a new and meaningful way. 
Finally, the future direction of this study is to apply appropriate web applications to strengthen the 
proposed learning environment for supporting different subjects and disciplines in variety of educational 
pedagogies. Moreover, through the further investigations, we can analyze the learning effects of 
participants in particular and develop suitable solutions to support the proposed approach by the use of 
application program interface (API). 
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